AD-A205  871 


FILE  OOP1 


AD 


SEROEPIDEMIOLOGICAL  SURVEY  FOR  CONGO-CRIMEAN 
BEMMORRHAGIC  FEVER  AND  HANTAAN  VIRUS 


Final  Report 


DTIC 

ELECTE 

MAR  1  3 1983 

D  ^ 


Antonios  Antoniadis,  M.D. 


March  1,  1989 


Supported  by 


U.S.  ARMY  MEDICAL  RESEARCH  AND  DEVELOPMENT  COMMAND 
Fort  Detrick,  Frederick,  Maryland  21701-5012 


Grant  No.  DAMD17-85-G-5006 


Aristotelian  University  of  Thessaloniki 
School  of  Medicine 
Thessaloniki,  Greece 


DOD  DISTRIBUTION  STATEMENT 


Approved  for  public  release;  distribution  unlimited 


The  findings  in  this  report  are  not  to  be  construed  as 
an  official  Department  of  the  Army  position  unless  so 
designated  by  other  authorized  documents. 


89  3  10  032 


la.  REPORT  SECURITY  CLASSIFICATION 

Unclassified 

2a.  SECURITY  CLASSIFICATION  AUTHORITY 

2b.  DECLASSIFICATION /DOWNGRADING  SCHEDULE 

4  PERFORMING  ORGANIZATION  REPORT  NUM8ER(S) 


REPORT  DOCUMENTATION  PAGE 

ION  I  lb.  RESTRICTIVE  MARKINGS 


form  Approved 
OMB  NO.  0704-0188 


3.  DISTRIBUTION /AVAILABILITY  OF  REPORT 

Approved  for  public  release; 
distribution  Unlimited 
5.  MONITORING  ORGANIZATION  REPORT  NUMBER(S) 


6a.  NAME  OF  PERFORMING  ORGANIZATION 
Aristotelian  University  of 
Thessaloniki,  School  of  Medicine 
6c.  ADDRESS  (City,  State,  and  ZIP  Code) 

Thessaloniki,  Greece 


6b.  OFFICE  SYMBOL  I  7a.  NAME  OF  MONITORING  ORGANIZATION 
Of  applicable)  I 


7b.  ADDRESS  (City,  State,  and  ZIP  Code) 


8a.  NAME  OF  FUNDING /SPONSORING  8b.  OFFICE  SYMBOL  9.  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 

ORGANIZATION  U.S.  Army  Medical  Of  applicable) 

Research  &  Development  Command  Grant  No.  DAMD17-85-G-5006 


8c  ADDRESS  (City,  State,  and  ZIP  Code) 

Fort  Detrick 

Frederick,  Maryland  21701-5012 

1 1 .  TITLE  (Include  Security  Classification) 


10.  SOURCE  OF  FUNDING  NUMBERS _ 

PROGRAM  PROJECT  TASK 

ELEMENT  NO.  NO.  3M1  NO. 

61102A  61102BS10  AA 


EVORK  UNIT 
CCESSION  NO. 


Seroepidemiological  Survey  for  Congo-Crimean  Hemorrhagic 
Fever  and  Hantaan  Virus 

1 2.  PERSONAL  AUTHOR(S) 

Antonios  Antoniadis,  M.D. 

13a.  TYPE  OF  REPORT  3b  TIME  COVERED  |14  DATE  OF  REPORT  [Year,  Month,  Day)  Jl  5  PAGE  COUNT 

Final  Report _  from  2/1/85  TO  4/30/87|  1989  March  1 _ _ 

16.  SUPPLEMENTARY  NOTATION 


17. 

COSATI  CODES 

18.  SUBJECT  TERMS  (Continue  on  reverse  if  necessary  and  identify  by  block  number ) 

FIELD 

GROUP 

SUB-GROUP 

^  Hantaan  virus;  hemorrhagic  fever;  epidemiology;  RA  I; 

06 

03 

- 

epidemiology;  CCHF  virus'^--'  i  c? 

06 

13 

19.  ABSTRACT  ( Continue  on  reverse  if  necessary  and  identify  by  block  number) 

. - rj,  sexosurveys  of  discrete  populations  were  conducted  using  immunofluorescence 

assays  and  enzyme-linked  immunosorbent  (ELISA)  assays  designed  to  detect  antibodies 
to  Crimean-Congo  hemorrhagic  fever  (CCHF)  virus  and  Hantaan-like  viruses.  Clinical 
cases  of  hemorrhagic  fever  with  renal  syndrome  (HFRS)  were  confirmed  using  these  assays. 
Individuals  positive  for  CCHF  were  identified  but  no  clinical  cases  were  found.  Hantaan- 
like  viruses,  the  causative  agents  of  HFRS,  were  isolated  from  various  rodent  species 
and  their  characterization  undertaken.  Attempts  were  made  to  isolate  virus  from  humans. 


20.  DISTRIBUTION /AVAILABILITY  OF  ABSTRACT 
□  UNCLASSIFIEOAJNLIMITED  E  SAME  AS  RPT 
22a.  NAME  OF  RESPONSIBLE  INDIVIDUAL 
^^^^Ilrs^TirginiaM^lin^r^ 

DO  Form  1473,  JUN  86 


21  ABSTRACT  SECURITY  CLASSIFICATION 
□  OTIC  USERS  Unclassified 

22b  TELEPHONE  (Include  Area  Code)  22c.  OFFICE  SYMBOL 

301/663-7325  SGRD-RMI-S 


Previous  editions  are  obsolete. 


SECURITY  CLASSIFICATION  OF  THIS  PAG 


2 


A.  HAN ‘I  A  AN  VIRUS 

1. ..  i-'-at  i  6*nt5  and  Di  seass 

Une  hundred  and  o?i  ghtv  mal  e  and  -female  farmers .  shepner  da  and 
woodcutters  were  admitted  to  various  General  !  loop  i  La  is  of  Tfnacsaloni  ki 
■and  other  General  Hospitals  located  in  the  county  cap!  tais.  with 
clinical  diagnoses  of  leptospirosis,  acuta  nephritis,  os  acid  o  renal 
insufficiency.  The  diagnosis  of  Ht-RB  was  serological  lv  confirmed  in  28 
of  these  patients  by  rising  antibody  titers  (Iqh  and  £ul?)  to  Hantaan 
virus,  in  cases  where  only  sinale  blood  samples  were  ava i  1  ab  1  o .  the 
do  ter"  mi  nation  of  specific  loM  antibodies  to  Hantaan  vi  rus  in  high 
ti  Lers  coni  i  r mod  the  diagnosis,  Mono  of  1 10  patients  wi  th 
i  n+ 1  uen.-ta--l  i  kn  disease  or  pvrexia  of  unknown  anqin  were  found  to  ho 
i n f e c ted  by  Hantaan  virus. 

Analysis  of  data  concerning  clinical  signs  and  symptoms  of  the 
disease  as  reported  in  the  patient's  medical  records  is  shown  in  Table 

1,  Of  28  cases  serolooical  1. v  diagnosed,  (data  of  23  cases  analyzed)  3 

( 14V.)  died  and  12  (347.)  developed  severe  symptoms  incl  udinq  flushing 

over  face  and  neck ,  con  meti val  inf ecti on .  pneumonic  infiltration, 
piil  mon ary  edema ,  con-f  usi on  ,  shock  ,  and  hemorrhaq l.c  man i  t  ^stations . 
Among  those  severely  ill,  8  (337.)  required  renal  dialysis.  The 

n r e rtomi n a nt  sympt o m s  i n  a 1 1  p a t i e n t s  w o re  f ev e r ,  h o a d a c h e ,  n a u s c a , 
vomiting,  and  abdominal  pain,  whi le  flushing  of  the  face,  con  jucti val 
infection,  pulmonary  edema  shock  and  hemorrhagic  man i f est  a  t i ons  were 
on 1 v  common  in  the  severely  ill  patients.  Proteinuria  wi th  microscopic 
hematuria  and  increased  serum  urea  and  creatinine  were  present  in  all 
n a  L  1  i.’i  i  L  s ,  ci  1  u  i.  or  t a  1  1  v  •  an  i  n  up p  ar  er  n .  ±  n  r  ec  L  i  or .  wa  a  i  1  c*  J.  oc  i  •  -  ■. ..  ]  .1  y 

diagnosed  in  the  wife  of  a  severely  ill  patient  by  detects  on  of  high 
la 8  (1:1 024 >  and  lgM  (1:512)  ,  against  Hantaan  viru-r.  Table  11  shows  a 

compar  ison  of  the  clinical  character :i  sties  among  HFRS  patients  from 
Greece,  Finland  and  Korea. 

2.  Human  serosurvoy 

Rrovi ous  serosurveys  conducted  in  1 2  counties  of  Greece  in  1981  and 
1983  ex,:- mi  net!  445  and  34/  human  sera  respectively  by  the  if- A  test .  An 
add  it?  onaJ  1  ,  Z96>  human  sera  collected  from  another  9  r.ou  d  <  us:  during 
the  peri  od  January  1983  till  Uc  toner  1  '/lib  (Grant  per  i  od )  ,  were 
ex  ami  r.ed  bv  ll-A  test .  Ail  sera  were?  analyzed  together  and  pip  results 
were  summarized  according  to  region  and  county  of  origin  in  which  the 
serosurveys  were  conducted ,  as  shown  in  7  able  111.  I  he  overall 
antibody  prevalence  rate  was  47.  with  a  range  from  0  to  i  47..  I  he 
max i mum  percentage  positive  occured  in  areas  where  clinical  disease 
was  d.i.  au nosed . 
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In  1984  a  collection  of  small  mammals  was  carried  out  in  an  endemic 
urea.  Tsepei  o'/o ..  l-oirus.  and,  our  inn  1985-86  fur  ther  col  loctionv.  wore 
made  in  +  our  other  areas-  one  endemic  and  iurce  nonendoma  c ,  Ai-'Odo'ftUtt 
r  i  :ivi  cui  1  i  s  was  common  in  fields  adjacent  to  vi  1 1  apes  •  ana  in  the 
d..-.r  ri.iuin.1 1  no  mounted,  ns  at  aJ  1  collection-  sites.  Mi  qh  ant  i  bodv  titers 
were  detected  in  four  mouse  sera  (Table  IV).  Captured  house  rats 
( Rattus  rattus)  were  common  in  vi 1 laaes  and  in  a  slaughter  house  of 
Thessaloniki ,  Two  seropositive  Rattus  rattus  were  found  (Table  .IV), 
both  from  I hessaloni ki .  To  date,  neither  Apod emus  agrar ius .  the  host 
of  Hantaan  virus,  nor.  Clethrienomvs  gl areal us .  the  host  of  Puuma i a 
virus,  was  captured  at  any  site  sampled. 

3..  Serpl ogi  cal  identification  of  the  virus 

S e r c  1  o y  i c a  1  i d * ;* 1 1 i.  f  A c a t i o n  o f  t h o  v i  r u s  r o s p o n s i  b  I  e  f  o r  ill- IT S  in 
ilreoct?  was  succeeded  by  examination  of  patients '  sera  by  both  I  FA  and 
!■  ■  i \ IT  tests  using  Hantaan ,  Seoul  ,  and  Puumal a  viruses.  As  shown  in  Table 
V,  IFA  tests  detec  ted  high  titers  to  both  Hantaan  and  Seoul  viruses, 
i-ith  nc  ri  ;:mif  leant  di  f  for  or ,.:«?«  ebeor  ved  bet  ween  them,  and  relatively 
low  titer  s  to  Puumal a  virus.  In  contrast ,  with  PPM  teste  i  Table  VI) 
and  the  same  sera .  highest,  titers  wore  usual  l  v  observed  with  Hantaan 
v i  r  u s .  w h e r  ess  t h a  ; - e a c  1 1  vi  t. y  w i  t  h  b a t h  S e o u  1  a n d  P u u i n a  I  a  v i  r  1 1 s o s  w a s 
substantially  lower  than  that  do served  with  the  IFA  test. 

4 .  V  i  r  u  s  i.  s  o  1  a  t  i  on 

So  far,  ail  attempts  1  o  isoi ate  the  virus  from  humans  (pati  wnts)  , 
arid  from  lung  tissues  of  Apodemus  f  lavicol  lie  and  Rattus  rat  tus  have 
been  unsuccessful . 
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COHCLUB  1  ONS. 

In  Greece ,  MFR3  is  much  more  severe  than  nephropathia  epi demi c:a  in 
Scandinavia  and  HFRS  in  Westren  Europe.  Amono  the  23  cases  studied  .  12 
(52%)  wore  severely  ill,  8  ( 357. )  required  renal  dialysis,  and  3  (14'/,) 
died.  Additionally,  shock ,  pulmonary  edema ,  and  homorrhuqi.  c 
manifestations  developed  in  b,  2,  and  3  patients  respect i  ve»l  y.  Fhe 
most  prominent  di  fferences  between  nephropathi  a  epi tiernica  and  Korean 
hemorrhagic  fever  concerns  the  mortality  rates.  which  are 
approx i matel  y  0.  5%  and  10%  respectively.  However  ,  mortal  i  ty  rates  are 
not.  the  only  difference.  Hemorrhagic  manifestations  are  more  f»  equent 
in  KHF,  as  are  some  nouroloqic  symptoms ,  pulmonary  man i f estat i ons ,  and 
shock,  'i'ho  cl  inic-tl  find  incus  from  Greek  patients  suuuest  that  the 
uU  sease  is  more  like  the  severe  Asian  form  of  HFPiS ,  causes’  by  Hantaan 
virus,  than  the  milder  nephr'opathi  a  epi  demica  caused  by  Puumal  a  virus. 

Sera  of  the  Greek  HFRS  patients,  examined  bv  the  I FA  test  with 
Hantaan .  Puumal  a ,  and  Seoul  viruses,  showed  equivalent  titers  against, 
both  Hantaan  and  Seoul  viruses,  but  titers  against  Puumal a  virus  wore 
much  lower,  suggesting  that  this  virus  was  not  the  infecting  agent.  In 
contrast ,  when  the  same  sera  were  examined  by  PRN  test  with  Hantaan , 
l-'uumal  a ..  arid  Beoi.il  vi  ruses,  they  showed  little  reactivity  wil.ii  Puumal  a 
or  Seoul  viruses,  but  high  titers  were  seen  to  Hantaan  virus.  In 
general  ,  the  5  OX  r  eduction  point  was  much  higher  tahn  the  GO";  titers 
and  in  many  instances  1 00*/.  reduction  was  never  reached ,  even  ui  the 
initial  1:16  dilution.  Those  results  suggest  that  neither  Puumal a  nor 
Seoul  viruses  were  the  infecting  agents,  and  indicate  that  Hantaan,  or 
a  closely  related  but  distinct  virus  may  be  i  lie  cause  of  HFPS  in 
Greece. 

Serological  diagnosis  of  the  disease  can  be  made  using  the  I  FA  test 
to  detect  I.gl'1  antibodies  during  the  early  days  of  the  disouse.  the 
ear I i ost  diagnosis  we  made  was  on  the  fifth  day  of  the  disease 
( IgM-i  i  2 .  IuG-1 : 512)  .  whereas ,  in  a  second  blood  sample  taken  15  days 
later  from  the  same  patient ,  the  IgM  titer  was  1:512  and  the  IgG  titer 
was  1 : 16,000. 

Hemorrhagic  fever  with  renal  syndrome  in  Greece  appears  in  late  Hav 
and  lasts  until  early  October  with  a  peak  in  Agust .  I  he  d i souse  is 
widespread  in  Greece  and  may  appear  as  isolated  cases  or  out.ut  eaks, 
particularly  when  groups  such  as  woodcutter’s ,  shepherds,  and  farmers 
are  forced  to  spend  the  night  outdoors  or  in  temporal  y  quar  ters, 
thereby  being  exposed  to  infected  rodents.  Man— to  ■•man  tr  ausmissi  an 
apparently  does  not  occur.  None  ot  the  hospital  staff  taking  care  of 
HKKS  patients  were  found  to  have  antibodies  against  Hantaan  virus. 
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One  race  only,  the  wife  of  a  patient.  had  hi  uh  anil  body  ttierv.  at  the 
name  time  as  her  husband ,  who  was  serious!  y  ill.  When  questioned , 
however,  r-hc  cl  ai  med  tnat  she  did  not  show  any  clinical  S'-mpt.ums  in 
the  past  year .  1  he  infection  was  inapparent  and  the-  wow,:  n  nay  I  tad 
contacted  the  inj  ection  at  the  same  site  as  her  husband ,  since  she  was 
accompanying  him  to  the  woods. 

Results  from  the  stro&urvey  screening  in  the  northeastern  \Evras) , 
ana  western  (Crete  and  Corfu)  counties  revealed  that  the  virus  is 
spread  throughout  the  country.  Clinical  cases  were  serological ly 
confirmed  in  6  counties.  Two  endemic  areas  can  be  classified  in  the 
hi  oh  risk  areas.  Tsepelovo  and  Promahi .  Addit?  ana  I 1 v,  15  of  22 
counties,  where  soroposi  t  i  ves  were  found,  can  also  be  character  i  7.od  as 
endemic  areas  of  the  virus  (l-ici.  )  .  The  percentage  of  veroposi  lives 
in  the  total  number  of  sera  examined  was  47.,  while  the  percentage  in 
endemic  areas  was  147..  The  age  groups  of  30  to  60  years  were  most 
frequently  positive,  with  a  signif ieantly  higher  incidence  among 
males.  The  male  to  female  ratio  was  approx i matel v  3s 1. 

The  vertebrate  host  of  the  virus  causing  severe  HFRS  in  Greece  may 
bo  Apod  emus  f  1  av.  i  col  1  i  s .  Antibodies  to  Hantaan  virus  have  only  been 
found  in  this  species,  and  it  is  found  thoughout  the  Sal  kart  peninsula. 

In  conclusion,  HFRS  is  endemic  in  Greece ,  and  tho  clinical 
manifestations  of  the  disease  more  closely  resemble  Korean  hemorrhagic 
fever  than  nephropathia  epidemic:?  or  the  western  European  form  of 
HFRS .  There  is  a  broad  spectrum  of  symptoms ,  and  the  infection  ranges 
from  inropesrent  to  lethal .  Further  attempts  must  be  made  to  isolate 
the  virus  from  patients  and  rodents. 
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P..  CCHF  VIRUS 

Blood  samp  l  es  from  2655  people  were  obtained  from  22  of  54  count  i  et» 
in  Greece:  13  in  Northern  Greece  (Thrace,  Macedonia.  and  Epirus 
states?.  4  in  central  Greece  (Thessaiia  state),  2  in  scuthc.-r  n  Greece 
<  Pe  l  op  on  i  sos  state)  ,  1  in  Corfu  island  and  2  in  Crete  island.  These 
sera  were  examined  far  antibody  to  CCHF  bv  I FA  and  ELISA  tests ,  with 
results  as  shown  in  Table  VII.  CCHF  virus  appears  to  be  widespread 
throughout  the  country.  Antibodies  were  found  in  ?  counties,  but  3 
counties  ( Imathia,  Karditsa  and  Kilkis)  appear  to  be  nafcur si  foci  of 
•'.he  virus  because  of  the  hi  oh  percentage  of  seroposi  Lives. 

in  our  initial  attempts  to  confirm  the  existence  of  CCHF  disease , 
v- ' r:  col  1  aoorated  with  several  hospitals  in  northern  Greece.  409  blood 
samples  (single  and  paired >  were  taken  from  patients  m Lh  clinical 
disease  resemb 1 i ng  CCHF,  from  patients  suspected  for  leptospirosis, 
patients  with  pyrexia  of  unknown  origin,  patients  with  influenza-1  ike 
disease,  and  from  patients  with  pvrexia  and  elevated  liver  enzymes 
(SCOT,  SGPT) .  Tha  last  two  groups  of  patientswere  examined  in  parallel 
for  GMV,  HSV  Epstei n-b'arr ,  hepatitis  A  and  hepatitis  B  infections, 
tin  fortunate!  y ,  none  of  the  patients  was  found  to  have  recently  boon 
infected  by  CCHF  virus. 

T ! ' e  s e n s 1 1 i  v i  t v  a n d  s p ecif  ici  t. y  o f  t h e  C C H F  anti  bo d y  a s s a y s  a c •  & 
still  under  i n vest i gat i on ,  and  wo  have  conducted  studies  aimed  at 
increasing  the  sensitivity  of  the  IFA  tost .  Best  results  wore  obtained 
i. v  a  modification  of  the  "spot-sl i des"  preparation  as  fallows:  Vera 
£-6  cells  (instead  of  Vero)  were  infected  with  CCHF  strain  10200.  At 
six  days  post  infection ,  the  ceils  were  harvested  in  growth  media 
suspension  for  "spot-slide"  preparation.  Instead  of  leaving  the 
prepared  "spot-slides’*  to  dry  and  then  fixing, we  let  them  attach  and 
grow  overnight  at  37".  This  procedure,  previously  attempted  for 
Hantaan  spat-slides,  yielded  fiat  rather  than  rounded  cel  Is,  which 
enhanced  our  ability  to  visualize  cytoplasmic  fluorescence.  With  this 
modification  we  screened  .100  human  sera  previoslv  considered  to  be 
either  negative  or  questionably  positive,  and  detected  10  sera  as 
definitively  positive.  We  propose  to  use  this  "spot-sl ide" 
modification  in  our  future  studies. 

Studying  the  sensitivity  of  IFA  and  ELISA  techniques ,  we  applied 
both  tests  to  the  same  samples  obtained  for  the  epi demiol ogical  and 
diagnostic  studies.  We  have  found  that  El.. ISA  is  twice  as  sensitive  as 
IFA;  however ,  its  specificity  is  currently  unknown  and  this  will  be  a 
focus  of  our  continuing  investigations. 

On  the  basis  of  our  previous  work,  we  conclude  that  CCHF  virus 
exists  in  Greece.  The  question  of  associated  human  disease  remains 
open,  and  will  be  a  major  topic  for  investigation  during  our  continued 
et forts. 
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TABLE  I 

Clinical  symptoms  and  signs  in  23  HFR3  Greek  patients 

Symptoms  and  Signs  No.  of  Patients 

Fever  23 

Rigors  23 

Headache  23 

Malaise  23 

Abdominal  pain  22 

Myalgia  21 

Arthralgia  19 

Vomiting  19 

Backache  18 

Flush  over  the  face  and  neck  15 

Conjunctival  injection  15 

Hypotension  15 

Dulled  sensor ium  10 

Confusion  10 

Shock  5 

Diarrhea  M 

Pneumonic  infiltration  3 

Cough  3 

Hemorrhagic  manifestations  3 

Pulmonary  edema  2 
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Table  II 

COMPARISON  OF  CLINICAL  CHARACTERISTICS 
OF  HFRS  PATIENTS  IN  GREECE,  FINLAND,  AND  KOREA 


Percentage  of  cases 
Greece  Finland*  Korea** 


Hemorrhagic  manifestations 


Conjunctival  injection 

65 

18 

97 

Petechial  rash 

1 

12 

95 

Petechiae 

15 

36 

98 

Purpura 

0 

0 

37 

Hematoma 

Hematemesis  and  melena 

5 

0 

5 

Respiratory  and  circulatory  symptoms 

Cough 

13 

6 

31 

Dyspnea 

10 

0 

25 

Pneumonic  infiltrations 

13 

0 

25 

Pulmonary  edema 

8.5 

0 

5 

Shock 

21 

0 

10 

Neurological  symptoms 

Dizziness 

50*. 

12 

94 

Blurred  vision 

ND*# 

12 

52 

Convulsions 

0 

0 

9 

Mortality  rate 

13 

<1 

5-20 

/ 
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TABLE  III 


ANTIBODY  TO  HANTAAN  VIRUS  IN  HEALTHY  RESIDENTS  OF  GREECE 


Region,  county 

No.  of  sera 
positive/no.  tested 
(?  positive) 

No.  of  HFRS  cases 

Thrace 

Evros 

0/129 

— 

Rodopi 

0/62 

— 

Xanthi 

1/79 

(1.2) 

— 

Macedonia 

Serres 

0/M2 

— 

Kilkis 

6/149 

(4.0) 

1 

Thessaloniki 

1/191 

(0.5) 

— 

Halkidlki 

6/95 

(6.3) 

— 

Pella 

13/93 

(14) 

5 

Imathia 

3/185 

(1.6) 

— 

Piera 

2/100 

(2.0) 

— 

Kastor ia 

0/62 

1 

Kozani 

4/153 

(2.6) 

1 

Thessalia 

Larissa 

2/103 

(1.9) 

— 

Karditsa 

1/48 

(2.0) 

1 

Magnesia 

4/132 

(30) 

— 

Trikala 

0/0 

1 

Epirus 

loannina 

22/282 

(7.8) 

13 

Peloponnisos 

Mess in ia 

0/20 

— 

Lakonia 

1/45 

(2.2) 

— 

Crete 

Hania 

0/27 

— 

Iraklio 

3/81 

(3.7) 

— 

Corfu 

4/95 

(4.2) 

—  -  ^ 

Others 

32/462 

(6.9) 

— 

TOTAL 

105/2635 

(4) 

23 

* 

Blood  bank:  Residents  of  examined  counties 
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TABLE  IV 

SMALL  MAMMALS  CAPTURED  IN  ENDEMIC  AND  NONENDEMIC 
AREAS  IN  GREECE  TESTED  FOR  I  FA  ANTIBODIES  TO  HANTAAN  VIRUS 


Location 

Species 

No.  of 
trapped 

No.  of 
positives* 

Region :Epirus 

Rattus  rattus  alexandrinus 

441 

— 

County : Ioann ina* 

R.  rattus  frugivorus 

10 

_ 

Area  rTsepelovo 

Apodemus  flavicollis 

A.  sylvaticus 

23 

1 

2 

Region :Macedon ia 

Crocidura  sp. 

1 

County : Pei la* 

Area :Promahi 

Apodemus  flavicollis 

19 

2 

A.  sylvaticus 

4 

— 

Mus  domesticus 

1 

— 

County :Serres** 

ArearRice  fields 

Apodemus  flavicollis 

9 

— 

County  '.Thessaloniki 

Area:Rice  fields 

Apodemus  sylvaticus 

3 

— 

A.  flavicollis 

9 

— 

County :Thessaloniki 

Area  Slaughter  house 

Rattus  rattus  alexandrinus 

15 

2 

TOTAL 

136 

6 

•Endemic  "high  risk"  areas 


Endemic  areas 


+  IFA  titers  ranging  from  1:6*4  to  1:20*48 


/ 


1 1 

TABLE  V 

1FA  ANTIBODY  TITERS  TO  HANTAAN,  SEOUL,  AND  PUUMALA  VIRUSES 
IN  CREEK  HFRS  PATIENTS'  SERA  BY  DAY  OF  ILLNESS 


Serum  No. 

Day  of  Illness 

Hantaan 

Seoul 

Puumala 

1 

9 

1024* 

1024 

16 

2 

17 

8192 

8192 

256 

3 

8 

8192 

8192 

256 

4 

18 

4096 

4096 

256 

5 

5 

1024 

1024 

<16 

6 

8 

512 

512 

<16 

7 

14 

512 

<6 

<16 

8 

7 

1024 

256 

256 

9 

8 

4096 

1024 

256 

10 

9 

1024 

256 

256 

11 

10 

2048 

256 

64 

12 

20 

2048 

512 

64 

13 

10 

2048 

1024 

32 

14 

28 

4096 

4096 

64 

15 

10 

4096 

1024 

64 

16 

9 

1024 

256 

128 

17 

8 

512 

128 

<16 

18 

12 

8192 

2048 

128 

19 

7 

4096 

2048 

128 

20 

10 

4096 

256 

128 

21 

Inapparent 

256 

256 

128 

CONTROLS 

KHF  patient  serum 

4096 

256 

64 

Girard  Point  Rat 

serum 

256 

512 

16 

NE  patient  serum 

128 

64 

512 

"Reciprocal  of  highest  dilution  showing  characteristic  cytoplasmic  fluorescence 
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TABLE  VI 

PRNT  ANTIBODY  TITERS  TO  HANTAAN,  SEOUL  AND  PUUMALA 
VIRUSES  IN  GREEK  PATIENTS'  SERA  BY  DAY  OF  ILLNESS 


Set  urn  No. 

Day  of  Illness 

Hantaan 

Seoul 

Puumala 

1 

9 

2048* 

16 

32 

2 

17 

1924 

16 

<16 

3 

8 

64 

64 

32 

4 

18 

1024 

64 

<16 

5 

5 

512 

64 

<16 

6 

8 

128 

<16 

128 

7 

14 

<32 

8 

7 

4096 

64 

32 

9 

8 

4096 

<16 

16 

10 

9 

4096 

<16 

16 

11 

10 

NT 

12 

20 

128 

16 

256 

13 

10 

1024 

<16 

<16 

14 

28 

128 

15 

10 

2048 

<16 

<16 

16 

9 

NT 

NT 

NT 

17 

8 

4096 

256 

1024 

18 

12 

2048 

<16 

16 

19 

7 

2048 

16 

16 

20 

10 

4096 

'16 

64 

21 

Inapparent 

4096 

64 

32 

CONTROLS 

KHF  patient  serum 

2048 

128 

64 

Girard  Point  Rat 

sera 

256 

2048 

<16 

NE  patient  serum 

06 

<16 

1024 

Reciprocal  of  highest  dilution  yielding  >50J  reduction  of  plaque  dose 


100  PFU) 
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TABLE  Wl 

ANTIBODY  TO  CCHF  VIRUS  IN  HEALTHY  RESIDENTS  OF  GREECE 


Region,  county 

No.  of  sera 
positive/no.  tested 
(%  positive) 

I  FA 

ELISA 

Thrace 

Evros 

0/129 

0/129 

Rodopi 

0/  62 

0/  62 

Xanthi 

1/  79 

(1,2) 

1/  79 

(1,2) 

Macedonia 

Serres 

0/  42 

0/  42 

Kilkis 

2/149 

(1,3) 

5/149 

(3,3) 

Thessaloniki 

0/191 

0/191 

Halkidiki 

0/  95 

0/  95 

Pella 

9/  93 

(9,6) 

17/  93 

(18,2) 

Imathia 

8/185 

(4,3) 

14/185 

(7,5) 

Pieria 

0/100 

0/100 

Kastoria 

0/  62 

0/  62 

Kozani 

0/153 

0/153 

Thessalia 

Larissa 

1/103 

(0,9) 

4/103 

(3,8) 

Karditsa 

3/  48 

(6,2) 

5/  48 

(10,4) 

Magnesia 

0/132 

0/132 

Trikala 

0/  0 

0/  0 

Epirus 

Ioannina 

1/282 

(0,3) 

2/282 

(0,7) 

Peloponnisos 


Messinia 

0/  20 

0/  20 

Lakonia 

1/  45 

(2,2) 

2/  45 

(2,2) 

Crete 

Hania 

0/  27 

0/  27 

Iraklio 

1/  81 

(1,2) 

2/  81 

(2,4) 

Corfu 

1/  95 

(1,0) 

2/  95 

(2,1) 

Others 

0/462 

1/462 

(0,2) 

Total 

28  /2 63  5 

(1,0) 

50/2635 

■  (1,9 

*Blood  bank:  Residents  of  examined  counties 
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Figure  1  :  HFRS  distribution  in  Greece 


HFRS  cases  serologically  diagnosed 


Antibody  to  Hantaan  virus  in  healthy  residents  of  Greece 
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